Introduction
The monooxygenation of long-chain aldehydes to form the corresponding carboxylic acids catalyzed by the FMN-dependent bacterial luciferase produces light as one of the reaction products (1):
FMNH2 + 02 + RCHO ~ FMN + H20 + RCOOH + hV The reaction producing excited states involves a 4a,S dihydroflavin intermediate (3) . The breakdown of a 4a peroxyhemiacetal intermediate is the key step and has been formulated as an intramolecular CIEEL (~hemically initiated ~lectron ~xchange luminescence) mechanism (2,5,6). Based on the assumption that charge or electron transfer from an activator to the peroxide is connected with the rate-limiting step, a linear Lree ~nergy Lelationship (LFER) should be found between the one-electron oxidation potential of the electron donating activator (the reduced 4a,S-dihydroflavin) and the rate of light emission decay. This relationship was tested by us some years ago using 8-substituted FMN derivatives as cofactors of the luciferase. Indeed we observed the expected dependence on the redox potentials of such FMN analogues in a linear free energy relationship (4) . For this correlation the 2e--redox potentials of the Flox/I,S-Flred couples were used since the one-electron oxidation potentials of 4a,S dihydroflavins were not available; however, we reasoned that the two sets of potentials would exhibit the same dependence on substitution. To verify experimentally this fundamental premise, we have synthesized several 4a,S-dihydroflavins with varying residues at the 8-position and measured their one electron oxidation potentials by cyclic voltammetry (for detailed experimental conditions see (7)). ---
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Results and Discussion
One-electron oxidation of the 4a,S-dihydrofla compounds is reversible under the conditions electron oxidation potentials were tested on relationship concerning substituent effects a Figure 2 Correlation of one-electron oxidation potentials with the rate of light emission decay in an assay with V.harveyi luciferase. Rate constants were taken from (4). One-electron oxidation potentials were measured by cyclic voltammetry or calculated by the method of Swain et. al (8) .
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